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1. Introduction 
While examining the morphological effects of the 
steroid molting hormone ecdysterone (fl-ecdysone) 
on Drosophila melanogastcr cell line Kc [I ] , various 
ecdysterone-sensitive and -resistant clones were 
selected [2] . We demonstrated the presence of 
ecdysterone saturable binding sites (‘receptors’) in 
sensitive clones and their absence in resistant clones 
[3] and showed a time- and ecdysterone concentra- 
tion-dependent protein induction in sensitive clones 
[4,51. 
Recently, Cherbas et al. [6] demonstrated the 
induction of acetylcholinesterase (AChE, EC 3.1.1.7) 
activity by ecdysterone in a Drosophila melanogaster 
X0 and haplo-IV cell line derived from XX Kc cells [I] . 
Based on the data of Cherbas et al. [6] and to extend 
the understanding of ecdysterone action, we now 
report on the existence of four differently responsive 
cell lines: two are AChE inducible, one is AChE non- 
inducible and one is AChE constit utive. 
2. Materials and methods 
2.1. Cells 
All the clones and lines (except one: Kc 0%) were 
grown in D22 medium, supplemented by 10% fetal 
calf serum [7] . 
FC is a diploid XX haplo-IV clone described as 
ecdysterone sensitive [2], ‘receptor’ positive [3] and 
protein inducible [4,5] . 
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RF6 is a diploid XX haplo-IV clone, ecdysterone 
resistant [2] and receptor negative [3 ] 
Ca is a diploid (over 90%) XY line [7] 
Kc O%, derived from the original Kc line [ 1,7] 
was adapted to grow in D22 medium without calf 
serum [8]. It is heteropolyploid (6-12 autosomes, 
XX or XXX). 
Untreated and ecdysterone-treated cells were 
cultured in parallel [2,9]. They were homogenised at 
the same time t. Ecdysterone (0.1 PM) was added at 
timetminus 1,2,3or4days. 
2.2. Homogcnisation 
The cells were washed in an isotonic solution [4,5 ] 
and homogenised with a Teflon-glass Potter in a 
Triton-Tris buffer (1 M NaCl, 0.05 M MgClz, Triton 
X-100 1% (v/v), 0.01 M Tris, pH 7). The homogenate 
was centrifuged at 6000 X g for 30 min. 
2.3. Acetylcholinesterase assay 
AChE activity was measured in the 6000 X g super- 
natant by the procedure of Ellman et al. [IO] at room 
temperature. The supernatants (25-100 ~1) were 
added to I ml 1.5 mM dithio(bis)-dinitrobenzoic acid 
in 0.05 M phosphate buffer pH 7, with or without 
10 PM eserine sulfate or BW 284~ 5 1. 
Wb A412 nm did not vary with time, 50 ~1 of 
acetylthiocholine iodide (0.5 mM final) were added. 
The A412 linearity versus time was observed for at 
least 10 min. Sixty A412 milliunits corresponded to 
the hydrolysis of 4.5 nmol acetylthiochohne. 
Protein concentration was determined by the 
method of Lowry et al. [ II] . 
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3. Results 
3.1. FC clone and Kc 0% line are A ChE inducible 
Figure 1 shows that AChE activity in the untreated 
cells was very low (< 15 nmol/h/mg protein) and 
increased as early as the first day of 0.1 /JM ecdy- 
sterone treatment (100-120 nmol/h/mg protein). 
This augmentation is fast in Kc 0% and persists linearly 
until 11 days (not represented in figure) while AChE 
induction is slower in FC and seems to reach a plateau 
close to the one of Ca (see fig.2). AChE activities for 
both cultures, at each day, are inhibited (2 90%) by 
eserine sulfate or by BW 284~ 5 1. 
3.2. Ca line is AChE constitutive 
Figure 2 indicates that the AChE activity is already 
present without ecdysterone treatment and does not 
vary much with continued 0.1 /IM hormone stimula- 
tion. Eserine sulfate or BW 284~ 5 1 inhibits AChE 
activity at any time during the culture. 
3.3. RF6 clone is AChE non-inducible 
No AChE activity was detectable in RF6 cells 
(fig.2) either in the absence or presence of 0.1 E.IM 
ecdysterone during 4 days. 
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Fig. 1. Induction of acetylcholinesterase activity by ecdysterone 
in FC clone and Kc 0% line. The celIs were untreated or treated 
by 0.1 MM ecdysterone during l-4 days. Homogenisation and 
acetylcholinesterase assay were performed as described in 
Materials and methods. The results are expressed in nmol 
acetylthiocholine hydrolysed/h/mg protein at room temper- 
ature. (o-o) Kc 0%. (0-0) FC. 
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Fig.2. Acetylcholinesterase activity in AChE-constitutive Ca 
cells and in AChE non-inducible RF6 cells. The cells were 
untreated or treated by 0.1 PM ecdysterone during l-4 days. 
Homogenisation and acetylcholinesterase assay are detailed 
in Materials and methods. The results are expressed as in 
fig.1. (o-o) Ca. (o-0) RF6. 
3.4, AChE activity appears to be linked to a mem- 
branous glycoprotein 
When 4 day ecdysterone-treated cells (0.1 FM) are 
homogenised in Tris-HCl 10 mM, pH 7.1, buffer 
(without salt or Triton), no AChE activity is detected 
in the 6000 X g supernatant. As described for verte- 
brates [12,13], we found that AChE is totally pre- 
cipitated by concanavalin A (1 mg/ml) added to the 
Triton supernatant. AChE activity (100%) can be 
recovered in the precipitate. 
4. Discussion 
We point out the fact that we only observe the 
phenotype of the cells. By calling them ‘constitutive’ 
or ‘inducible’, we do not intend to prove anything at 
the genetic level. Nevertheless, our results allow us to 
present some tentative explanations. One may be 
related to the bacterial repressor model [ 141. Alterna- 
tively, the hypothesis of an ‘activator’ could be put 
forward, requiring ecdysterone in FC and Kc O%, 
spontaneously active in Ca but steroid insensitive in 
RF6. In the eukaryotic cells of Drosophila, ecdysterone 
could act through a steroid-‘receptor’ complex [ 1.51. 
Both models are consistent with the de novo 
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synthesis of AChE originating at the transcription or 
translation levels. We cannot exclude a direct action 
on AChE catalytic properties. However an experi- 
ment consisting in mixing extracts of ecdysterone- 
treated and untreated cells by Cherbas et al. [6] 
seems to contradict this possibility. 
Knowing that AChE activities are gene dose- 
dependent and coded by the Ace gene on the third 
chromosome [ 161, we note that the rate and level 
of AChE induction are higher in polyploid Kc 0% 
than in diploid FC. 
The availability of inducible, non-inducible and 
constitutive established cell lines might help to clarify 
the mechanism of ecdysterone action, by using 
Becker’s procedure of cellular fusion [ 171 between 
these differently responsive lines. 
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